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 PHYSICAL FABRIC
The Canadian portion of the Lake Erie Basin has a land area of
2,318,000 ha (5.7 million acres) and consists of two major river basin
groups: Sub—Basin 8, the Thames River; and Sub-Basin 9, the Grand
River. These two sub—basins lie entirely within the Great Lakes Lowlands
physiographic area. The soils generally have a high capability for
agriculture, and the climate is the most temperate in the Canadian Great
Lakes basins. The most extensive form of vegetation in the Canadian
portion of the Lake Erie Basin, by a large margin, is agricultural crops.
MAJOR AND ES
The dominant land use in the Canadian portion of the Lake Erie
Basin is agriculture, which occupies about 80 percent of the total land
area of the basin. About 15 percent is forest land, and the remainder
is taken up by urban, recreation, extractive industries and other uses.
SPECIALIZED LAND USES
There are 158 active waste disposal sites in the Canadian portion
of the Lake Erie Basin which receive abOut 6,500 t/d (14.3 million 1b/d)
of waste and cover a land area of 1,944 ha (4,804 acres). Dredge spoil
disposal amounts to about 34,000 m3/a (44,470 yd3/a). The total net
lakeshore erosion on Lake Erie was 17,577,252 m3 (23 million yd3)
during the period from November 1972 to November 1973. This is 88
percent of the total net erosion on the Canadian Great Lakes. The Lake
Erie Basin has more intensive livestock operations than any other Canadian
Great Lakes basin. About 13 percent of the population lives in high
density, non—sewered residential areas.
MATERIALS USAGE
The Canadian portion of the Lake Erie Basin has a higher level of
materials usage than any other Canadian Great Lakes basin. Approximately
3,700 t/a (8.14 million 1b/a) of pesticides are applied to agricultural
land
s.
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WWW
NT 0 TION
The BOundary Waters Treaty (1909) states, in part, that the boundary
waters and waters flowing across the boundary shall not be polluted on
either side to the injury of health and property on the other side. In
accordance with this treaty and the Water Quality Agreement of 1972, the
governments of Canada and the United States requested that the International
Joint Commission conduct a study on pollution of the boundary waters of
the Great Lakes System by agriculture, forestry, and other land use
practices.
Studies completed during 1969 demonstrated that diffuse land drainage
sources of pollutants were not only significant, but also difficult to
meas
ure.
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DEIAILED SIUDY PLAN
The February 1974 Detailed Study Plan emphasized four main tasks:
TASK
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may
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nd
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ths
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the
Gre
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Lakes, to specific land uses and practices.
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PUBEQSE
Th
e
ob
je
ct
iv
es
of
TA
SK
B
we
re
:
1)
to
pr
ov
id
e
in
fo
rm
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io
n
on
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ph
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ic
al
fa
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ic
of
th
e
Gr
ea
t
La
ke
s
ba
si
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in
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ud
in
g
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il
s
an
d
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ei
r
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ty
,
hy
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y,
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or
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ol
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y,
cl
im
at
e,
mi
ne
ra
l
an
d
ga
s
re
so
ur
ce
s,
an
d
br
oa
d
ve
ge
ta
ti
on
zon
es;
2)
to
pr
ov
id
e
a
ge
ne
ra
l
la
nd
 use inventory of the Great Lakes Basin; 3) to provide specific
information concerning the nature and location of defined specialized
land use categories in the Great Lakes Basin; 4) to provide an
inventory of various materials applied to land which may influence
the quality of drainage waters; and 5) to provide a consistent and
comprehensive set of forecasts for 1980 and 2020 relating to land
uses and land use activities based upon socioeconomic, technological
and political development.
ﬂPHYSIBAl HIBIIII}
CANADIAN PORTION 0E LAKE ERIE DRAINAGE BASIN
The Lake Erie Basin is the southernmost of the Canadian Great Lakes
basins. It has a land area of 2,318,000 ha (5.7 million acres). For
purp
oses
of t
his
repo
rt,
the
Lake
Erie
Basi
n ha
s be
en d
ivid
ed i
nto
two
major river basin groups: 1) Sub—Basin 8, the Thames River: and 2) Sub—
Basin 9, the Grand River. The boundaries of these two river sub—basins
are illustrated in Figure 1.
LAND RESOURCES
QEQLQGX
The Canadian portion of the Lake Erie Basin lies entirely within
the
Grea
t La
kes
Lowl
ands
geol
ogic
area
.
The
Gran
d Ri
ver
Sub—
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n is
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n by
bedr
ock
comp
osed
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ly o
f do
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The
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ock
of t
he
Tham
es R
iver
Sub—
Basi
n is
pred
omin
antl
y li
mest
one,
exce
pt f
or K
ent
and
Lambton counties, which have shale bedrock.
SOILS AND TOPQGRAPHY
The soils of the upper Grand River Sub—Basin are deep loams; in the
lowe
r re
ache
s,
they
chan
ge t
o de
ep c
lay.
In t
he T
hame
s Ri
ver
Sub—
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n,
the
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fro
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and
loam
. d
eep
loa
m a
nd
clay
,
and deep clay.
Ess
ex,
Ken
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Lam
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n c
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tie
s a
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f n
ear
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lev
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pla
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, w
ith
a v
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gen
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slo
pe
tow
ard
s L
ake
St.
Clai
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CLIMAIE
The Lake Erie Basin has a continental climate, modified by the open
water of Lake Erie and the other Great Lakes. The Canadian portion of
the Lake Basin experiences the warmest climate in the Canadian Great
Lakes Basin, with a growing season of up to 220 days. This relatively
mild climate and favourable soils makes the Canadian Lake Erie Basin
most suitable for intensive agriculture and, therefore, most likely to
receive large amounts of pesticides and fertilizers. The mean annual
precipitation for the basin is 82 cm (32 in).
HXDBQLQEX
suBEAgE NAIER
The watershed divisions of the Canadian portion of the Lake Erie
Basin are presented in Table l. The Grand River Sub—Basin is the largest
drainage system in southwestern Ontario. It originates less than 20 mi
(32 km) south of Nottawasaga Bay, in an area of poorly-defined drainage
forming the head—water area not only of the Grand, but also of the
Saugeen, the Beaver and Nottawasaga River systems. From its head—
waters, the eastern boundary of the Grand River System parallels the
Niagara Escarpment to a point immediately west of Hamilton, where the
boundary extends southward to Lake Erie. The western portion of the
watershed shares a common boundary with Saugeen and Maitland drainage to
Lake Huron, with the Thames system draining to Lake St. Clair.
The southern part of the Canadian Lake Erie Basin is drained by
numerous coastal creeks, while the Thames and Sydenham Rivers drain the
remainder of the basin (Figure 1).
TABLE 1
Watershed Divisions of the Canadian Portion
of the Lake Erie Basin
CODE
Sub—Basin 8: Thames River
St. Clair and Sydenham Rivers 2GG
Thames River 2GD, ZGE
w. Lake Erie and S. Lake St. Clair ZGH, 2GF
Central Lake Erie shore 2GG
Sub-Basin 9: Grand River
Grand River ZGA, 2GB
Niagara Peninsula - Erie shore 2HA09
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Table 2 presents 1972 economic statistics for the Canadian portion of
the Lake Erie Basin. The land—based industries (i.e., agriculture,
forestry, fisheries and mining) all together contribute only about 6
percent of the total economic output, with nearly all of this output
from agriculture.
AGRICULTURE
Almost all of the Canadian portion of the Lake Erie Basin ranks
high in agricultural capability, meaning it is Land Class 1, 2, or 3,
according to the Canada Land Inventory. Its soils are the most acceptable
for sustained production of cultivated field crops under good management.
The Lake Erie Basin contains some of the most intensively farmed
land in Canada. An intensive cash—cropping type of agriculture is
carried out in Essex and Kent counties, the most important crops being
corn, soybeans, soft winter wheat, oats and alfalfa hay. Potatoes,
white beans, tobacco, barley, tomatoes, cucumbers, melons and many other
vegetables and canning crops are also found.
A more general type of farming is common to the part of the basin
from Guelph to London. Large increases of land devoted to corn production
have OCCurred in recent years. Hog, poultry and beef operations are
scattered throughout the area.
A large section of Brant, Norfolk and Oxford counties constitute
the principal tobacco growing area in Ontario. The sandy soils require
high rates of irrigation and fertilization to maintain high productivity.
Tree fruits, vegetables, grain corn, and canning crops are also grown
extensively in this area.
FORESTRY
Nearly all of the Canadian portion of the Lake Erie Basin has a
high potential for forest production. However, the level of forest
cover is low because the land also has a high agricultural capability,
and is extensively farmed as a result. Productive forests are largely
confined to farm woodlots, river valleys, swamps and areas of shallow or
infertile soil.
MINING
The Canadian portion of the Lake Erie Basin lacks the valuable
metallic ore deposits characteristic of the northern Great Lakes basins.
However, it does have a significant extraction potential in sand and
gravel and other raw materials for the construction industry. The area
of highest mineral potential is around Windsor.
10
 TABLE 2
ECONOMIC
ACTIVITY
IN
THE
CANADIAN PORTION
OF THE
LAKE ERIE BASIN, 1972
Real
Domestic
Product
by
Major
Industrial
Group
(millions of 1961 Canadian dollars)
   
THAMES RIVER GRAND RIVER
_(Snb:11asin_a),._ , ISub—Ra q.- n ,9L TOTAL
Agriculture
166.65
62.89
229.54
Forestry
1.19
0.88
2.07
Fisheries
1.56
0.24
1.80
Mining
17.07
5.49
22.56
Manufacturing
1271.52
733.01
2004.53
Construction
158.21
85.93
244.14
Transportation, Utilities
Trade
and other
1453.16
668.05
2121.21
Total
Output,
All
Sectors
3069.37
1556.49
4625.86
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RECREATION
An evaluation of recreation in the Canadian portion of the Lake
Erie Basin was done on the basis of land capability. Capability for
intensive recreation was determined from the Canada Land Inventory,
while capability for extensive or dispersed recreation was determined by
relating water patterns and topography.
Areas of high capability for intensive recreation occur along the
Lake Erie shoreline in Essex County, at Point Pelee and Rondeau in the
Niagara region, and in the Elora Gorge north of Kitchener. Areas of
high capability for extensive recreation exist along the Lake St. Clair
shoreline and at Point Pelee.
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INTRODUCTION
The land use classification scheme used in this report is described
below, followed by presentation of the results.
A discussion of metho—
dology is presented in Appendix A of Volume 1 in this report series.
LAND USE CLASSIFICATION SYSTEM
INTRO—HELEN
The factors were taken into consideration during the development of
the classification system are as follows:
1) nature of the data required;
2) data collection methodologies available; 3) cost of data acquisition;
4) comparability of the data from both countries; and 5) timeliness of
information.
The fact that the land use data were to be used in studies related
to water quality dictated that land use categories should be different
with respect to water runoff, types of pollution, degree of pollution,
etc. The categories used in the inventory of the Canadian portion of
the Lake Erie Basin are defined in Table 3.
TABLE 3
LAND USE CLASSIFICATION DEFINITIONS
URBAN — Land used for residential, commercial, industrial or institutional
purposes.
Residential — Land used for residential purposes. Single and
multiple dwelling units in the built—up portions of cities and
towns were included in this category. Areas of urban sprawl, such
as country estates and strip residential developments, were also
included.
Low density residential — Land used for residential purposes
which had 10 percent or less man—made surface ground cover.
This category included, for example, strip residential and
country estates.
 
Medium density residential — Land used for residential purposes
which had 10 to 25 percent man-made surface ground cover.
This category included, for example, urban fringe subdivision—
type developments.
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AGRICULTURE —
Orchards, Vineyards, Horticulture, Fur and Poultry Operations —
Land used for the production of tree fruits and grapes, vegetables
and small fruits, and large scale fur farms and poultry operations.
Cropland — Land used for the production of annual crops such as
grain, tobacco or sugar beets.
l6
 Improved Pasture — Land used for pasture or for the production of
hay and other fodder crops. To qualify as improved, a pasture had
to exhibit some evidence of cultivation.
Unimproved Pasture — Included grasslands, such as natural range,
and areas of sedges and herbaceous plants. Brush scrub and mature
trees up to a maximum cover of 25 percent of the total land area
was included in this category.
Forest — Land bearing forest, short trees or bushes in which the tree
cover exceeded 25 percent of the total area was included in this category.
Marsh & Swamp - Open wetlands of all types were included in this category.
Barren — Land which did not support vegetation. Examples included sand
flats, barren rock, alkali flats, etc.
BEEULIS
SUB—BASIN 8: THAMES RIVER
 
Sub—Basin 8 (Table l) is composed of four major sub—watersheds: 1)
St. Clair and Sydenham Rivers; 2) Thames River; 3) Western Lake Erie and
Lake St. Clair shore; and 4) the Central Lake Erie shore. The major
land uses in these sub-watersheds and the total sub—basin are presented
in Table 4.
Approximately 1,300,512 ha (3,213,565 acres) of land in the Thames
River Sub—Basin is used for agriculture, approximately 81 percent of its
total area. In contrast to agricultural land in the Lake Huron and Lake
Ontario Basins, the farmland of the Thames River Sub—Basin is 72 percent
cropland, orchards and horticultural land, and only 28 percent pasture.
Forest in the Thames River Sub-Basin has dwindled to 222,770 ha
(550,464 acres), or 14 percent of its total land area.
Urban centres with populations greater than 25,000 are present in
each of the four sub—watersheds. The total urban land in Sub—Basin 8 is
56,190 ha (138,845 acres), or about 3.5 percent of its total land area.
Another 21,973 ha (54,295 acres; 1.4 percent of total land area)
are classified as marsh and swamp, which is excellent habitat for waterfowl
wildlife. The land used for outdoor recreation amounts to 5,922 ha
(14,633 acres), 0.4 percent of the total land area of the sub-basin.
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SUB—BASIN 9: GRAND RIVER
 
The Grand River Sub—Basin contains the Grand River watershed
itself, plus a small strip of land in the Niagara Peninsula which drains
into Lake Erie. Major land uses in these two sub—watersheds are presented
in Table 5.
The dominant land use in the Grand River Sub—Basin is agriculture,
which occupies 551,747 ha (1,363,372 acres), or 78 percent of its total
land area. The agricultural land is broken down into sub—classes as
follows: orchards and horticulture — 1,214 ha (3000 acres; 0.2 percent
of agricultural land) cropland — 243,053 ha (600,584 acres: 44 percent
of agricultural land) and pasture — 307,480 ha (759,783 acres; 56 percent
of agricultural land). Sub-Basin 9 has a higher percentage of farmland
in pasture than does Sub—Basin 8 (44 versus 28 percent respectively),
although the absolute numbers are relatively similar.
About 17 percent of the Grand River Sub—Basin (119,417 ha or 295,079
acres) is forest land. Urban uses cover 28,757 ha (71,063 acres) or 4
percent of the total land area. Only 2,107 ha (5206 acres; 0.3 percent
of the total land area) are used for outdoor recreation, and 1,665 ha
(4114 acres; 0.2 percent of the total land area) for extractive purposes.
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 MAJOR LAND USES
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21
 
  
@S
P
E
B
I
A
I
I
Z
E
B
[All]
[ISIS
INTRODUCTION
Seven specialized land use categories are inventoried in this report.
They are as follows:
1) mine tailings disposal sites; 2) waste disposal
sites: 3) dredge spoil disposal; 4) shoreline erosion; 5) river bank
erosion;
6)
intensive
livestock
operations
and
7)
high
density,
non—
sewered residential areas.
These specialized land uses are discussed
individually below.
DISPOSAL OPERATIONS
W
The Canadian portion of the Lake Erie Basin contains no mine tailings
disposal sites.
WU)
INTRODUCTION
The tabulated data on waste disposal sites in the Thames River and
Grand River Sub—Basins are presented in Tables 6 and 7, respectively.
The tables include liquids, solids, hazardous
materialsand deep well
disposal sites which were licensedby the Waste Management Branch of the
Ontario Ministry of the Environment as of January 31, 1974.
The methodology
used in the data collection is presented in Appendix A of Volume I in
this report series.
The column headings in Tables 6 and 7 are defined as follows:
No. — An arbitrary code assigned for mapping purposes.
MOE No. — Permit number in Ontario Ministry of the
Environment (Waste Management Branch) records.
Municipality — Municipality in which the disposal area is
situated.
Opened — Date on which the site was opened. If no
figure is entered, the site was opened prior
to 1971.
Closed — Date of closure.
Area — Site area (acres).
Population Served - Operator's estimate of the population served.
Waste Type — S — Solid, L — Liquid, H — Hazard
Volume — Listed in tons/day, unless otherwise indicated.
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 (continued) TABLE 6
WASTE DISPOSAL SITES IN THAMES RIVER SUB—BASIN (SUB-BASIN 8)
Population
Waste
1971
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No.
MOE No.
Muniqipality
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TABLE 7
WASTE DISPOSAL SITES IN GRAND RIVER SUB—BAS IN (SUB-BAS IN 9)
VOPUlation Waste
1971 WJLcr
N0.
MOE N0.
Municipality
Opened
Closed
Area
Served
Type
<ryo1ume
A Prnj. Lif‘l
Shed;
  
WENTWORTH COUNTY:
72
Ll30501
Ancaster Twp.
3 2
14,000
73
L130601
Beverly Twp.
1.6
6,059
WATERLOO REGION:
89
L140101
Cambridge
25/ 5/72
2 8
38,000
8
90
L140102 Cambridge
25/ 5/72
1.0
6,101
91
L140103 Cambridge
10 8
15,600
92
L140104
Cambridge
16/ 8/72
40.0
40,000
S
93
L140202 Kitchener
38.0
155,000
S
94
L140301
Waterloo
12/ 5/72
69.2
50,000
95
Ll40401
N. Dumfries Twp.
3.6
2,200
96
L140403 N. Dumfries Twp.
4 0
3,000
97
L140502
Wellesley Twp.
1 6
8,000
98
L140601
Wilmot Twp..
0.6
6,858
5 2
2
0
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1
£015
2
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M
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_
.
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I
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C
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C
L
A
‘
I
|
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C
H
A
p
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—
4
N
a
w
m
m
m
m
m
<
1
*
1
A
)
"
1
99
L140701
Woolwich Twp.
6,300
100
L1A0702
Woolwich Twp.
4,610
O
q
-
~
N
1
"
}
x
m
m
BRANT COUNTY:
100101 Brantford
7'
100102 Brantford
11/ 5/72
100103 Brantford
30/ 3/73
2 0
70,000
S,L,H
50
SUB
8 0
4
2
100201
Paris
8.4
10,100
S,L
15
20
30A
6 0
3 6
1
6
70.000
S 15—100
3
2
9
 
100301 Brantford Twp.
1,100
S
8
20
Jun
100402 Burford Twp.
1'
5,874
8
3
10
BUB
100601 Oakland Twp.
1300—1500
S
1/2
3
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r
—
i
N
M
x
‘
T
L
ﬂ
Q
N
  
3
0
N0
.
MOE NO.
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t'd)
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E D
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SAL
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S I
N G
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R S
UB—B
ASIN
(SUB
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9)
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tio
n
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cip
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ty
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d
Clos
edl
 
430
396
190
192
201
2
0
2
2
0
3
194
196
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180
174
175
171
172
116
117
123
L2
10
70
1
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903
Ll70
101
L170601
L1
71
90
1
L1
72
00
1
L172
201
L171101
L171
401
L1
71
70
2
L1
80
50
1
L180
601
L1
80
70
1
L1
80
40
1
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L1
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l
L1
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00
1
L151
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EALTON
REGION
:
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OXFORD
CQHNTX
;
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.
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hur
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.
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Pusl
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4/
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hur
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.
W. G
araf
raxa
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Maryboro
ugh Twp.
Clo
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DUFF
ERIN
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TY:
 
E.
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a T
wp.
30/
6/72
E.
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er
Twp.
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Twp.
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nth T
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Twp
.
PERTH
531mm
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7/
72
7/
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\
T
N.
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.
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.
Morning
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\
\
\
\
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MOE N0
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Closed
Area
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3
1
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110101
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a
110201
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e
111503 Wa
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111401 Sh
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p.
110801 S.
Cayuga Twp.
110901
Dunn Twp
.
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111101
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2
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_
_
_
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C
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0
0
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 Proj. Life - Life, as estimated in 1971 when the licence was
first issued, or on the opening date.
Watershed — Identifies the sub-drainage basin in which the
site
is l
ocat
ed,
in a
ccor
danc
e wi
th t
he C
anad
a
a
Water Survey classification.
SUB-BASIN 8: THAMES RIVER
 
Table 6 presented a detailed list of the waste disposal sites in
the Thames River Sub—Basin. There are a total of 110 disposal sites, as
follows: 5 liquid; 7 solid and liquid; 1 solid and hazardous materials;
and 97 solid waste disposal sites. The single hazardous material disposal
site is located in Moore Township, Lambton County.
SUB-BASIN 9: GRAND RIVER
The waste disposal sites in the Grand River Sub-Basin were presented
in Table 7. Six of the 48 sites handle solid and liquid wastes; one in
Brantford handles solid, liquid, and hazardous materials; and the remainder
are for solid waste disposal only.
SUMMARY
Table 8 presents a summary of the waste disposal sites in the
Canadian portion of the Lake Erie Basin. There are 158 active sites in
the basin, covering 1,944 ha (4804 acres) of land. Approximately 6,500
t (14.3 million lb) of waste are disposed of daily.
The Thames River Sub—Basin has about twice as many waste disposal
sites (110) as the Grand River Sub—Basin (48), and they occupy nearly
three times as much land (1,429 ha (3,531 acres) compared to 515 ha
(1,273 acres)).
TABLE 8
WASTE DISPOSAL SITE SUMMARY FOR THE CANADIAN PORTION
OF THE LAKE ERIE BASIN
No. Active Area Volume No. Closed Area
Sites (ha) (t/d) Sites (ha)
Thames R.
Sub—Basin 110 1,429 3,891 15 108
Grand R. ﬂ
Sub—Basin 48 515 2,629 2 5
Canad
ian
5
Lake Erie
Basin 158 1,944 6,520 17 113
acres = hectares (ha) x 2.471
pounds (lb) = tonnes (t) x 2200
32
 D 0 SP
Due to the importance of shipping and fisheries in the Lake Erie
Basin,
maintenance dredging of ship channels is often necessary for
preserving ship draft requirements.
In Lake Erie harbours,
large volumes
of sand and gravel are removed,
and in most
cases dumped outside the
littoral zone.
An estimated 34,000 m3/a (44,472 yd3/a) of material is
dredged from the 18 Canadian harbours on Lake Erie
(2).
ERQS Iﬂl‘l
IAKESHQRE EBQSIQN
The following information on Lake Erie and Lake St. Clair lakeshore
erosion was excerpted from the Canada—Ontario Great Lakes Shore Damage
Survey Technical Report (2).
Short term rates of erosion were calculated by comparing profiles
established as early as 1971 to those resurveyed in 1973. The resultant
data reflects the change in volume of material which occurs during a
peak water level stage on the Great Lakes shoreline.
Although the shore zone of Lake St. Clair is low—lying and subject
to intensive flooding, erosion is significant along the coasts of Tilbury
North and Rochester townships in Essex County. This reach is 19 km (12
mi) in length, and bounded by the Thames River on the east and the Belle
River on the west. The annual erosion rate was calculated to be 4.85 m3/m/
m/yr*, most of which is beach material fronting very low exposed banks
less than one meter high.
Lake Erie accounts for a large proportion of Great Lakes shoreline
erosion, with maximum values reaching 35 m3/m/m/yr. Table 9 lists
specific Canadian reaches on Lake Erie where the erosion rate exceeded
0.5 m3/m/m/yr for the period of survey (November 1972 to November 1973).
Notable reaches include the east side of Point Pelee and the Port
Burwell reach as far as Clear Creek. Some of the bluff recession in the
latter area resulted from massive rotational arc slides. This type of
landslide is unique throughout the Great Lakes and is caused by an
underlying hard clay layer. As ground water accumulates along the less
permeable clay layer, a slip—surface can form at the sand—clay interface.
The weight of the glacial sand overburden can then overcome the reduced
friction between the layers and result in massive slumping. The heavy
erosion on the east side of Point Pelee resulted in a considerable loss
of beach material, emphasizing the instability of this cuspate spit.
*m3 of eroded material per linear m of shoreline per vertical m of bluff
height per year.
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.
TABLE 9
REA
CHE
S
IN
THE
CAN
ADI
AN
POR
TIO
N
OF
THE
LAK
E
ERI
E
BAS
IN
WITH EROSION RATES GREATER THAN 0.5 m3/m/m/yr
Cou
nty
or
Ann
ual
Reg
ion
al
Tow
n,
Cit
y
Len
gth
Rat
e
Vol
ume
Mun
ici
pal
ity
Tow
nsh
ip
Loc
ati
on
(km
)
(m3
/m/
m)
(m3
)
Ess
ex
Col
che
ste
r S
.
Col
che
ste
r-~
4.2
2
5.6
2
259
,96
0
Oxley
Ess
ex
Mer
sea
Poi
nt
Pel
ee—
9.7
7
2.1
2
50,
570
West side
Point Pelee— 2.22 26.26 160,015
East side
Point Pelee— 14.13 2.37 91,790
East side
Ken
t
Rom
ney
—
Whe
atl
ey—
22.
50
1.6
2
679
,83
0
Raleigh Ouvry
Elg
in
Pt.
Tal
bot
—
39.
13
5.6
5
7,9
63,
180
Pt. Burwell
Elg
in
&
Bay
ham
&
Pt.
Bur
wel
l
16.
58
13.
20
5,7
36,
510
Haldimand— Norfolk Clear Creek
Norfolk
Hal
dim
and
-
Nor
fol
k
Lon
g
18.
50
35.
00
2,1
56,
251
Norfolk Point
Hal
dim
and
—
Nan
tic
oke
—
Pt.
Dov
er
4.4
1
8.2
8
49,
900
Nor
fol
k
Dun
nvi
lle
Moh
awk
Pt.
0.6
2
Nia
gar
a
Pt.
Col
bor
ne
Pt.
Alb
ino
1.1
9
2.1
4
19,
870
miles (mi) = kilometers (km) x 0.62
cu
bi
c
ya
rd
s
(yd
3)
=
cu
bi
c
me
te
rs
(m3
)
x
1.
30
8
The
tot
al
net
ero
sio
n
for
Lak
es
St.
Cla
ir
and
Eri
e
fro
m N
ove
mbe
r
197
2
to
Nov
emb
er
197
3
was
17,
577
,25
2
m3
(22
,99
1,0
45
yd3
).
Thi
s
fig
ure
rep
res
ent
s
88
per
cen
t
of
the
tot
al
net
ero
sio
n
in
all
the
Gre
at
Lak
es,
as
mea
sur
ed
in
the
Can
ada
—On
tar
io
Gre
at
Lak
es
Sho
re
Dam
age
Sur
vey
.
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 RIVEBBANK EROSION
A riverbank erosion study is currently underway as part of the
PLUARG Study. The objective of this study is to gain a better understanding
of bank recession mechanisms and to determine the qualities and quantities
of materials eroded on a representative number of sites so that actual
sediment contributions to streams can be estimated.
The results of the riverbank erosion study were not available for
inclusion in this report. However, the analysis of data collected
during the preliminary phase suggested that average erosion on streambanks
in southern Ontario involved relatively small quantities, probably in
the neighbourhood of l to 2 cm (0.4—0.8 in.) laterally per year.
INTEN I E V STO K P AT ONS
The following information on intensive livestock operations in the
Canadian portion of the Lake Erie Basin was obtained from a study done
by Agriculture Canada (3). Details concerning mythodology appear in
Appendix A of Volume I in this report series.
Intensive livestock operations were defined as follows: 75 or more
dairy cattle; 150 or more beef cattle; 300 or more swine; and 30,000
or more poultry. Based on these criteria, the Canadian portion of the
Lake Erie Basin contains 78 intensive poultry operations, 711 intensive
cattle operations, and 546 intensive swine operations (Table 10). The
Lake Erie Basin has more intensive livestock operations than any of the
other Canadian basins of the Great Lakes. The Grand River Sub-Basin, in
particular, has the highest overall concentration of large livestock
operations.
TABLE 10
INTENSIVE LIVESTOCK OPERATIONS
IN THE CANADIAN PORTION OF THE LAKE ERIE BASIN
Poultry Cattle Swine
Canadian
Lak
e E
rie
Bas
in
78
711
546
Tot
al
Gre
at
Lak
es
165
1,0
02
834
35
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SUB-BASIN 8: THAMES RIVER
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SUB-BASIN 9: GRAND RIVER
Non
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ed
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nti
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in
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are
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d in
Tabl
e 12
. T
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sub—
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lf t
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umbe
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Tham
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both
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d r
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Thames River Sub—Basin.
MARX
There are approximately 192,000 people in the Canadian portion of
the
Lake
Erie
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ving
in 3
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dens
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COU
NTY
NON—SEWERED RESIDENTIAL AREAS IN THE THAMES RIVER SUB—BASIN (SUB-BASIN 8)
TOWNSHIP
BASIN
TABLE 11 (Cont'd.)
LOCATION
SEASONAL
CUN
ITS
KNOWN
POPULATION
TOTAL
POPULATION
 
ESS
EX
BRA
NT
Tilbury North
Tilbury West
H
H
City of Windsor
Sandwich West
Anderdon
ll
Sandwich South
Colchester N.
II II
Rochester
H
H
H
Mersea
I!
H
H
Colchester S.
II
H
H
H
Gosfield South
H H
H
H
I!
ll
Oakland
Burford
 
Z
G
E
2GE
H
2GH
ZGH
2GH
2GH
2GH
2
G
C
ZGC
I
V
Point Aux Roches
Camber
Staples
Windsor
Between Hwy 3 & 18
Con. 1, Lots 19—41
" Lots 8—18
Con. V111
, Lot 20
Paquette
McGregor
Belle River
Rd. 31 & Hwy. 2
Rd. 27 &
Hwy. 48
Ruscom
Rd. 18 & Rd. 31
Leamington
Con. 1, Lots
" Lots
Harrow
Com
et
Colch
ester
Ruthven
Cedar Cr. at Lake Erie
Con. 1, Lots 6 & 6
”
Lots
4 &
5
m
o
o
t
b
t
b
Q
R
Scotland
150
Kelvin
12
Harley 20
571
319
100
30,000
9,215
7
5
7
874
120
4,946
80
220
3,145
1,2
58
3
5
0
300
87
4
10,
000
7
1
0
58
7
1,970
2
5
0
300
4
0
0
80
0
400
250
571
319
100
30,000
9,2
15
757
874
120
4,946
8
0
220
3,1
45
1,258
35
0
300
874
10,000
710
587
1,9
70
250
300
400
800
400
2
5
0
525
4
2
7
0
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H
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h
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u
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ov
.
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wic
k
Co
at
sw
or
th
Port
Alma
Port
Crewe
Wh
ea
tl
ey
Con
.
I,
Lot
s
12
&
13
Rd
17
@ L
ake
Mor
pet
h
Se
lk
ir
k
Hwy
.
3 a
t
Lak
e
Rd.
7
at
La
ke
Pe
ac
oc
k
Po
in
t
Wood
lawn
Ne
ll
's
Co
rn
er
s
Fis
her
vil
le
Rd.
37
at
Lak
e
Fe
at
he
rs
to
ne
Ev
an
s
Po
in
t
Canf
ield
Gar
net
Na
nt
ic
ok
e
Ch
ea
ps
id
e
Balm
oral
10
0
200
200
15
0
80
4
0
150
200
6
0
15
50
40
250
3
0
2
0
13
30
1
5
1
3
232
447
40
1
0
10
0
75
20
16
57
70
0
10
0
200
175
52
2
3
2
447
35
0
700
700
1
0
10
0
7
5
20
16
57
70
0
625
200
280
14
0
525
700
210
5
2
14
0
875
10
5
70
45
10
5
45
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TABLE 11
(Cont'd.)
NON—SE
WERED
RESIDE
NTIAL
AREAS
IN THE
THAMES
RIVER
SUB’BA
SIN (S
UB—BAS
IN 8)
TO
WN
SH
IP
Bro
oke
ll
Enn
isk
ill
en
H
II
Wa
rw
ic
k
Moore
II
Euphemid
H
Plympton
BASIN
2GG
H
2GG
2GG
2GG
H
LOCATION
Alvin
ston
Inw
ood
Oil
City
Oil
Spr
ing
s
Mar
tha
vil
le
War
wic
k
Fro
umf
iel
d
Moore
town
Bi
ck
fo
rd
Ki
mb
al
l
Bet
wee
n C
our
twr
igh
t &
Bic
kfo
rd
Bri
gde
n
Cou
rtw
rig
ht
So
mb
ra
Wilke
sport
Por
t L
amb
ton
Bec
ker
Unio
n Ga
s Ho
uses
Edys
Mill
Ru
th
fo
rd
Oak
dal
e
Fl
or
en
ce
Shet
land
Cai
ro
Wanstead
SEASONAL
UNITS
10
0
KNOWN
POPULATION
67
6
2
1
4
161
547
17
7
198
15
0
336
10
0
20
535
65
6
367
100
745
15
3
5
3
0
35
4
0
188
3
0
15
36
TOT
AL
POPUL
ATION
676
214
161
54
7
177
198
150
33
6
10
0
20
350
535
656
3
6
7
10
0
745
15
3
5
3O
35
4
0
188
30
15
3
6
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TABLE 11
(Cont'd.)
NON-SE
WERED
RESIDE
NTIAL
AREAS
IN THE
THAMES
RIVER
SUB-BA
SIN (S
UB-BAS
IN 8)
TO
WN
SH
IP
MIDDLE
SEX N
. Dorc
hester
4
2
 
I
!
We
st
mi
ns
te
r
Dela
ware
Lon
don
H
W.
Mis
sou
ri
ll
Car
ado
c
H
Ekf
rid
Lo
bo
Mosa
H
Adelaide
N. Dor
cheste
r
Biddulph
BASIN
ZGD
ZGE
ZG
E
ZGD
2GE
H
ZGE
2GB
2GG
ZGG
2GE
ZGG
20C
2GD
LO
CA
TI
ON
Cram
pton
Cr
um
li
n
Dorch
ester
Milestown
B
e
l
m
o
n
t
L
a
m
b
e
t
h
Delaware
Arva
Bally
more
Bi
rr
Elgin
field
Bryan
ston
Fansha
we Lak
e
Kilw
orth
High Park
Corner
Lon
don
Be
lt
on
Thorn
da1e
London Ae
rodrome
McWilliams
Melbo
urne
Mt. Prydges
Glencoe
Komoko
Poplar H111
Col
dst
rea
m
New
bur
y
War
dsv
ill
e
St
ra
th
ro
y
Harrietville
Granton
SEAS
ONAL
UNITS
3
0
KNOWN
POPUL
ATION
60
200
2500
50
800
2400
450
2
0
0
50
3
0
20
1
6
5
150
2
0
0
10000
2
0
434
4
0
30
311
11
84
13
92
90
0
190
2
5
300
325
1600
50
350
TOT
AL
POPULATION
6
0
200
2500
50
800
2400
450
200
50
30
20
165
105
150
200
10000
2
0
434
40
30
311
11
84
900
90
0
190
2
5
300
3
2
5
1600
50
35
0
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TOTAL
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H
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Po
rt
Do
ve
r
Port
Ryer
se
35
E. o
f Po
rt D
over
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Van
ess
a
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Te
et
er
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ll
e
35
Nix
on
18
Col
bou
rne
50
Wind
ham
Cent
re
26
Por
t R
owa
n
352
Wals
ingh
am
45
Lyndo
ch
25
Turk
ey P
oint
600
Gree
n Co
rner
30
Vittor
ia
80
Wals
h
20
St.
Will
iams
80
Norm
anda
le
60
Silv
erhi
ll
15
Long
Point
750
Frog
more
25
Fair
grou
nd
24
Clea
r Cr
eek
25
Court
land
100
Langton
110
Glen
Meyer
18
Waterford
Villa
Nova
8
Rent
on
12
Bloo
msbu
rg
20
156
8
156
8
122
35
0
140
122
6
3
175
9
1
757
123
2
158
88
2
1
0
0
105
280
7
0
280
210
5
2
2625
88
84
88
35
0
38
5
63
1154
1154
2
8
4
2
7
0
 
TABLE
11 (
Cont'
d.)
NON-SE
WERED
RESIDE
NTIAL
AREAS
IN THE
THAMES
RIVER
SUB-BA
SIN (S
UB-BAS
IN 8)
COUN
TY
TOWN
SHIP
BASI
N
LOCA
TION
SEAS
ONAL
KNOW
N
TOTA
L
1
UNITS
POPUL
ATION
POPUL
ATION
PERTH
Ellic
e
2GD
Gadsh
all
50
50
"
"
Wartb
urg
90
9O
Kinko
ra
40
40
Sebri
ngvil
le
250
250
"
"
W. of
Strat
ford
225
225
Fulla
rton
2GD
Fulla
rton
50
50
"
"
Russe
ldale
40
40
Downi
e
"
Avont
on
30
30
"
"
St. P
auls
25
25
S. Eas
thope
2CD
Shakes
peare
300
300
Ellice
2GD
Rostoc
k
150
150
Logan
2GD
Bornho
lm
40
40
"
" Br
oadhagen
100
100
OXFORD
Dereham
ZGC M
ount Elgi
n
250
250
"
" Br
ownsville
350
350
4
4
"
" Cu
lloden
30
3O
"
" Os
trander
35
35
"
" S.
of Ostran
der
75
75
Tillsonbu
rg
130
130
" 2CD
Salford
100 100
Verschagl
e
25
25
East Miss
ouri 2GD
Wildwood
30
30
" " "
Wildwood River
23
81
" "
" Un
iondale
40
40
’
" " "
Lakeside
90 90
Kintore
150 150
West Zorra ZG
D Embro
700 700
East Zorra ZG
D Innerkip
450 450
" 2GD Woodstock 1250 1250
North Oxford 2G
D Thamseford
1500 1500
" " " Ingersoll 700 700
 
THAMES RIVER
SUB-BASIN TOTAL 153281
 
TABLE 12
NON—SEWERED RESIDENTIAL AREAS IN THE GRAND RIVER SUB-BASIN (SUB-BASIN 9)
COUNTY TOWNSHIP BASIN
LOCATION
SEASONAL KNOWN
TOTAL
UNITS
POPULATION POPULATION
 
PERTH
Mornington 2GA Newton
75
75
"
” Hesson
50
50
"
" Millbank
200
200
"
" Poole
4O
40
N. Easthope 2GA Amulreg
20
20
Ellice
2GA Brunner
60
60
 
OXFORD
Blenheim
2GA Plattsville
560
560
"
"
Drumbo
460
460
"
2GB Princeton
368
368
NORFOLK
Townsend
2GB Boston
15
52
HALDIMAND
Seneca
20B York
25
88
Sherbrooke
2GB
Port Maitland
17
59
4
5
Walpole
ZGB
Springvale
45
147
DUFFERIN
Melancthon
2GA
Riverview
78
78
"
"
Corbetton
150
150
Amaranth
2GA
Laurel
85
85
Waldemar
120
120
E. Garafraxa
2GA
Marsville
45
45
"
"
Orton
35
35
H
H
 4
6
COU
NTY
WATERLOO
TABLE 12 (Cont'd.)
NON—SEWERED RESIDENTIAL AREAS IN THE GRAND RIVER SUB—BASIN (SUB-BASIN 9)
TOWNSHIP
Woolwich
II
I
I
Waterloo
BASIN
ZGA
"Brid
H
H
LOCATION
Floradale
Winterbourne
Conestoga
3 mi. E. of Conestoga
Elmira
West
Montrose
Erbsville
Rd. 22 & Hwy. 85
Freeport
3mi.
N.
of
Bridgeport
1
mi.
N.
of
Doom
geport
Blair
Bloomingdale
Doon
Maryhill
2
mi.
N.
of
Strasburg
Breslac
E.
Side
of Kitchener
2
mi.
W.
of
Hespeler
2
mi.
N.
of
Williamsburg
N.W.
Corner
of
Kitchener
W.
Corner of Kitchener
Hespeler
Orrs
Lake
Galt
3 mi.
N.
of
Galt
Hwy.
8
&
Rd.
17
Ayr
Roseville
'T‘ADTE‘ 1’) IFAno—VA \
SEASONAL
UNITS
KNOWN
POPULATION
14
0
16
0
450
50
30
55
40
850
150
600
250
1750
282
2
5
0
200
250
120
540
420
6
0
50
100
5
0
170
9
0
800
1
2
5
170
1300
85
TOTAL
POPULATION
140
160
450
50
3
0
55
40
850
150
600
250
1750
282
250
200
250
120
540
420
60
5
0
100
50
170
90
800
125
170
1300
8
5
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TABLE 12 (Cont'd.)
NON—SEWERED RESIDENTIAL AREAS
IN THE GRAND RIVER SUB-BASIN
(SUB-BASIN 9)
SEASONAL
UNITS
KNOWN
POPULATION
COUNTY
TOWNSHIP BASIN
LOCATION
Town of Paris
2GA
Paris
2030
6438
S. Dumfries
2GA Glen Morris
50
"
"
"
W. of Glen Morris
12
"
"
2GB
Harrisburg
35
BRANT
Burford
2GB Burford
514
105
Brantford
2GB Tranquility
500
"
”
S. of Brantford
100
"
"
Mt. Pleasant Rd. at Hwy. 2
150
"
"
E. of Airfield
100
Cainsville
75
Hwy. 403 & 54
50
Onondaga
30
Middleport
25
Onondaga
2GB
"
26B
Oakland
2GB Oakland
75
WENTWORTH
Beverly
ZGB
Tory Area
20
"
"
Hwy 8 & Con. III — VI
30
Rds 3 & 39
16
Lynden
180
Orkney
19
Capetown
65
Con. I Lots 30—31
16
Con. I Lot 36, Hwy 99
22
WENTWORTH
Beverly
2GB
Con. VII
54
"
"
Kirkwall
12
"
"
Hwy 8 & Con V—VI
35
Rocton
50
Sheffield
70
Duffs Corners
30
Alberton
20
Jerseyville Area
50
Ancaster
ZGB
II
H
H
I!
Clanford
ZGB
Summit
16
54
North
Seneca
20
 
TOTAL
POPULATION
7105
175
42
122
1799
1750
35
0
525
350
262
175
105
88
262
7
0
105
5
4
630
67
2
2
8
5
4
77
189
42
122
175
2
4
5
105
7
0
175
70
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TABLE 12
(Cont'd.)
NON-SEWERED
RESIDENTIAL
AREAS
IN
THE GRAND
RIVER
SUB-BASIN
(SUB-BASIN
9)
COUNTY
TOWNSHIP
Wilmot
waterloo
WELLINGTON
Maryborough
ll
Nichol
Pilkington
Guelph
ll
BASIN
2GA
H
2GA
2GA
LOCATION
SEASONAL
UNITS
New Dundee
Mannheim
Petersburg
3 mi. E. of Petersburg
St.
Agatha
New Hamburg
Sunfish Lake
20
Linwood
Hawkesville
Heidelburg
St. Clements
Paradise
Lake
55
Moorefield
Rothsay
Salem
West
of
Fergus
South
of
Fergus
Ennetville
Central
Pilkington
27
East
Pilkington
N.E.
of
Guelph
N.
of
Guelph
E.
of
Guelph
s.
of
Guelph
N.E.
Corner
of
Twp.
Everton
Rockwood
Eden Mills
Crewson's
Corners
TABLE 12
(Cont 'd.)
KNOWN
POPULATION
700
80
210
5
5
2
0
55
485
190
185
650
324
102
70
0
180
50
45
84
175
180
60
35
3
5
100
945
190
7
5
TOTAL
POPULATION
700
80
2
1
0
5
5
200
5
5
7
0
485
190
185
650
19
2
324
102
700
180
50
4
5
9
4
8
4
175
180
60
3
5
35
100
945
190
75
 
4
9
TABLE 12
(Cont'd.)
NON—SEWERED
RESIDENTIAL
AREAS
IN
THE
GRAND
RIVER
SUB-BASIN
(SUB—BASEN
9)
COUNTY
TOWNSHIP
WELLINGTON
Erin
l
l
Puslinch
West
Luther
Arthur
Peel
H
W. Garafrata
H
BASIN
2GA
2GA
2GA
2GA
2GA
H
LOCATION
Orton
Ospring
Arkell
E. of Guelph
Aberfoyle
S. Puslinch Lake
N. Puslinch Lake
Damascus
Kenilworth
D
r
a
yt
o
n
Glen
Allen
Wallensten
Alma
Belwoos
Irving
Creek
East
Belwoos
N.
of
Fergus
Belwood Lake
SEASONAL
UNITS
35
2
5
344
KNOWN
POPULATION
30
3O
3O
6
0
700
60
400
4
5
102
7
4
3
54
6
0
275
165
4
0
2
4
0
TOTAL
POPULATION
3O
3
O
6
0
700
6
0
122
4
0
0
45
102
7
4
3
54
6
0
2
7
5
165
88
4
0
2
4
0
1204
 
‘
G
R
A
N
D
R
I
V
E
R
S
U
B
—
B
A
S
I
N
T
O
T
A
L
38,785
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INT OD TI N
The materials initially identified in this inventory were chosen
because they may influence the quality of drainage water
in the Lake
Erie Basin.
These materials included pesticides, fertilizers, agricultural
manures, road salts, and agricultural lime and liming materials.
However,
lime was subsequently deleted in the following discussion because of its
limited use.
The methodology in this section is presented in Appendix A of
Volume I in this report series.
AG CUL P T CI 8
Information on the agricultural use of pesticides is presented in
terms of kg of active chemical used. Pesticides were divided into five
groups as follows: insecticides; fungicides; triazine herbicides;
phenoxy herbicides; and herbicides other than triazine and phenoxy. The
data are presented in Table 13.
INSECIIQIDES
The 1,878,999 kg/a (4.14 million lb/a) of insecticides used in the
Canadian portion of the Lake Erie Basin exceeds the levels of all other
pesticide use categories. The Thames River Sub—Basin accounts for about
92 percent of the total insecticide use. The highest intensity of use
is in Oxford, Elgin and Norfolk counties, which constitute the tobacco
growing region of Canada.
EUNGICIDES
The use of fungicides in the Canadian portion of the Lake Erie
Basin is restricted largely to fruits and vegetables, most of which are
grown in the Thames River Sub—Basin, particularly in Kent, Essex and
Norfolk counties. About 211,794kg/a (467,380 lb/a) of fungicides are
applied to agricultural lands in the Canadian portion of the Lake Erie
Basin. Approximately 86 percent of this total is used on fruits and
vegetables in the Thames River Sub—Basin.
t1E.BB.I_C_I_D_E_$
The use of herbicides is common in the agriculture of the Canadian
portion of the Lake Erie Basin, as reflected in Table 13. Altogether,
1,612,494 kg/a (3.55 million lb/a) of herbicides including 214,000 kg/a
(472,759 lb/a) of phenoxy herbicides, 688,780 kg/a (1.51 million lb/a)
51
 5
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130
 of triazine herbicides, and 709,274 kg/a (1.56 million lb/a) of other
types.
About 95 percent of the herbicides are used on field crops, three
percent on fruits and vegetables, and two percent on roadsides for weed
control. As with the insecticides and fungicides, the Thames River Sub—
Basin receives the majority of the herbicides (78 percent).
COMIYIERCIAI FERTILIZERS AND AGRICULTURAL MANURES
Information on the production and/or usage of agricultural manures
and fertilizers in the Canadian portion of the Lake Erie Basin is reported
in terms of their nutrient content. The total nutrient input from these
materials and the density per unit area of improved farmland and/or all
land are presented in this section. Tables 14 and 15 contain background
information on farmland use and livestock numbers in the Canadian Lake
Erie Basin.
COMMERCIAL FEBIILIZEBS
Fertilizer use is much higher in the Lake Erie Basin than in any of
the other Canadian Great Lakes basins because of the high level of
agricultural activity in this basin. In absolute terms, nutrients
applied to the Canadian portion of the Lake Erie Basin via fertilizers
amount to 63,544 t nitrogen/a (140 million lb/a), 52,889 t phosphorus
(P205)/a, (116 million 1b/a), and 52,488 t potassium (K20)/a (115 million
lb/a). The large majority of these nutrients are applied in the Thames
River Sub—Basin (Table 16).
Table 17 shows the estimated annual usage of fertilizer nutrients
in kg/ha of improved farmland and kg/ha of total land. Fertilizer
nutrient densities are notably higher in the Thames River Sub—Basin than
in the Grand River Sub—Basin.
GR CU R N E
The total nutrients deposited annually from manure in the Canadian
portion of the Lake Erie Basin are listed in Table 18. The major
sour
ce o
f th
e nu
trie
nts
in t
he T
hame
s Ri
ver
Sub—
Basi
n is
fert
iliz
ers,
while in the Grand River Sub—Basin most of the nutrients come from
man
ure
.
Thi
s r
efl
ect
s t
he
typ
es
of
far
min
g w
hic
h c
har
act
eri
zes
the
two
sub
—ba
sin
s;
nam
ely
cas
h—c
rop
pin
g i
n t
he
Tha
mes
, a
nd
liv
est
ock
far
min
g i
n
the
Gran
d.
1
1
Tab
le
19
sho
ws
the
den
sit
y o
f m
anu
re
nut
rie
nts
in
the
Can
adi
an
por
tio
n o
f t
he
Lak
e E
rie
Bas
in.
The
den
sit
y p
er
imp
rov
ed
far
mla
nd
ha
and
per
tot
al
ha
is
hig
her
in
the
Gra
nd
Riv
er
Sub
—Ba
sin
tha
n i
n t
he
Tha
mes
.
How
eve
r,
for
the
bas
in
as
a w
hol
e,
the
den
sit
y o
f m
anu
re
nut
rie
nts
is less than the density of fertilizer nutrients.
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Thames River Sub—Basin
Grand River Sub—Basin
Total Canadian Lake
Erie Basin
NO. OF
FARMS
22,351
10,202
32,553
acres — hectares (ha) x 2.471
LIVESTOCK NUMBERS
Thames River Sub—Basin
Grand River Sub-Basin
TOTAL
CATTLE
467,196
367,276
TABLE
14
FARMLAND USE IN THE CANADIAN PORTION OF THE LAKE ERIE BASIN
(ha)
TOTAL
FARMLAND
1,232,559
1
579,280
1,811,839
11
TABLE
15
IMPROVED
FARMLAND
,056,348
475,377
,531,725
CRO
P—
LAND
879,351
367,939
1,247,290
PASTURE
152,196
101,558
253,754
IN THE CANADIAN PORTION OF THE LAKE ERIE BASIN
DAIRY
CATTLE
135,452
122,663
BEEF
CATTLE
2
2
7
,
8
9
8
95,771
SWINE
645,163
511,073
POULTRY
4,472,216
5,196,391
WOODLAND
87,893
48,802
136,695
OTHERS
234,343
214,167
Total Canadian Lake
Erie Basin
834,472
258,115
323,669 1,156,236
9,668,607
448,510
TABL
E 16
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FRO
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(kg)
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8
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,45
8
40,
916
Gra
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,24
5
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335
,01
3
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,78
4
Tot
al
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,96
3
52,
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,47
1
52,
488
,06
8
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= k
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(kg)
x 2
.20
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2
23.
8
24.
3
19.
8
15.
1
15.
4
Ave
rag
e o
f C
ana
dia
n L
ake
Eri
e B
asi
n
41.
5
34.
5
34.
3
27.
3
22.
7
22.
6
pound
s/acr
e (l
b/acr
e) =
kilog
ram/h
ectar
e (k
g/ha
x 0.8
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 TABLE 18
ANNUAL TOTAL NUTRIENTS FROM MANURE
 
(t/a)
N P205 K 0
Thames River Sub-Basin 24,347 13,021 22,909
Grand River Sub—Basin 19,255 9,903 17,611
Total Canadian Lake
Erie Basin 43,602 22,924 40,520
pounds (1b) = tonnes (t) x 2200
TABLE 19
ESTIMATED ANNUAL PRODUCTION OF MANURE NUTRIENTS
(1971)
(kg/improved ha/a) (kg/total ha/a)
N PQOR K90 N 1.320% K20
Thames River Sub—Basin 23.1 12.3 21.7 15.4 8.3 14.5
Grand River Sub-Basin 40.5 20.8 37.1 25.7 13.2 23.5
Average of Canadian
Lake Erie Basin 28.5 15.0 26.5 18.7 9.9 17.4
pounds/acre (lb/acre) = kilograms/hectare (kg/ha)x 0.8922
W
 
The combined nutrients from fertilizer usageand manure production are
presented in Table 20. About 275,000 t (605 million lbs) of nutrients are
applied to the basin annually; including 107,146 t (235 million lb) nitrogen;
75,813 t phosphorus (P205) (166 million 1b); and 93,008 t potassium (K20)
(204 million 1b). About 70 percent of all these nutrients are applied in
the Thames River Sub—Basin and 30 percent in the Grand River Sub-Basin.
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TABLE 20
ESTIMATED ANNUAL TOTAL NUTRIENTS
FROM FERTILIZER USAGE AND MANURE PRODUCTION
(t/a)
N P20; K20
Thames River Sub—Basin 73,041 54,576 63,825
Grand River Sub—Basin 34,105 21,237 29,183
Total Canadian Lake
Erie Basin 107,146 75,183 93,008
pounds (lb) = tonnes (t) x 2200
ROAD SAL | S
It is estimated that a total of about 207,000 t (455 million lb) of
salt are used on roads in the Canadian portion of the Lake Erie Basin
in an average winter (Table 21). The salt indicated is rock salt or sodium
chloride, plus small quantities of chlorides, carbonates and sulphates of
calcium and magnesium.
Calcium chloride is also used as a de—icing agent, even though its use
amounts to less than one percent of the sodium chloride used. Although
calcium chloride is also used in the summer as a dust control agent on
gravel surfaces, quantitative estimates were unavailable due to its
relatively low level of use.
Total salt use is greater in the Thames River Sub—Basin. However,
the intensity of salt use (kg/ha of land) is substantially higher in the
Grand River Sub-Basin.
 TABLE 21
USE OF ROAD SALT IN THE CANADIAN PORTION
OF THE LAKE ERIE BASIN
Total Salt Use
Land Area
Intensity of Salt Use
 
(t/a) (ha) (kg/ha)
Thames River Sub—Basin 127,377 1,612,547 79
Grand River Sub—Basin 79,443 705,467 113
Total 2,318,014 Canadian 89
206,820
Lake Erie
Basin Average
pounds (lb) = tonnes (t) x 2200
acres = hectares (ha) x 2.471
pounds/acre (lb/acre) = kilograms/hectare
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(kg/ha) x 0.8922
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PQPULAIIQN
The
population
projections
presented
in
Table
22
were
compiled
by
the
Regional
Planning
Branch
of
the
Ontario
Ministry
of
Treasury,
Economics,
and
Intergovernmental
Affairs
(1).
A
basic
assumption
underlying
these
forecasts
is
that
there will
be no major
intervention
in
current
trends
in
the
form of
development
projects
or
special
government policies.
The
total
population of
the
Canadian
portion
of
the
Lake
Erie
Basin
is projected
to
increase
from
1,515,445
in
1971
to 2,841,455
in
2021.
The
Grand
River
Sub‘Basin
will
increase
its
share
of
the
Canadian Lake
Erie
Basin
population
from
32
to
42 percent.
TABLE 22
POPULATION
PROJECTIONS
FOR THE
CANADIAN
PORTION
OF THE LAKE ERIE BASIN
Watershed
1971
1981
2001
2021
Thames River Sub—Basin
1,021,639
1,157,109
1,411,939
1,649,313
‘
Grand River Sub-Basin
493,806
596,506
862,758
1,192,141
Total Canadian Erie Basin 1,515,445
1,753,615
2,274,697
2,841,454
ECONOMIC ACTIVlTY
The economic activity projections presented here were prepared by Infor—
metrica Limited (2).
Details concerning methodology were presented in
Appendix A of Volume I in this report series.
Two sets of estimates were made, Series A and Series B.
Series A postulates a world economy in which basic resources are
continually in short supply. This is reflected in two ways:
a) the assumption that a rapid growth in world prices of
several major commodity groups, mainly associated with
metals, mining and energy, will occur; and
b) the assumption that Canadian suppliers of these goods
will respond by providing a rapid growth in the
volume of these goods that are exported.
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Over the long time period under review in this study, the growth of
economic output will be a function of the growth in the labour force,
increases in productivity per worker and the ability of policy makers to
keep the economy continuously operating at or near "potential", with
acceptable price increases. It is assumed that governments will operate
the economy at close to the potential, accepting an average annual
increase of abour 4.1 percent in prices in the long term, as measured by
the implicit deflator of Gross National Product. This rate is somewhat
higher than has been experienced in the post-World War II period and
reflects the general assumption of a continued world scarcity of basic
resources.
Growth of the supply of labour is related to the growth of the
population eligible to work and the willingness of that group to participate
in the labour force. The past generation has seen a steady decline in
the average hours worker per'week. It is anticipated that this trend
will continue, the average falling from a present 36 hours per week to
about 27 in 2020. On the other hand, there has been a clear tendency
for people to participate (albeit in the reduced work week) in the past.
This is attributable primarily to the increased rate of women‘s participation.
It is expected that this trend will also continue. The participation
rate of women under the age of 35, for example, is projected to rise
from a present 45 percent to almost 80 percent in 2020. Overall, it is
projected that the participation rate will rise from its current 58
percent to almost 65 percent in 2020.
Consequently, the labour force can be expected to grow at an average
annual rate of about 1.5 percent in 1974—2020. This factor, together
with a growth in output per labourer averaging about 2.7 percent annually,
yields an expected average growth of 4.2 percent of the Gross National
Product (in constant dollar terms). The pattern over time is interesting.
The potential for rapid growth is almost certain to deteriorate over
time, as the growth of the labour force slows. Thus, in 1974—1990, the
economy can potentially grow at an average annual rate of about 4.8
percent. However, from 1991 through 2020, this potential is restricted
by the slow growth of the labour force to about 3.8 percent per year.
To support the rapid growth of government services, it is assumed
that taxes will be such that disposable personal income per capita will
grow slightly less rapidly than Gross National Product. Nevertheless,
this indicator of economic well-being will continue to increase at an
average annual rate of 3.0 percent in 1974-2020. This rate is only
slightly less than that which was maintained in the 1960's. In terms of
1961 prices, per capita disposable income will rise from $4,950 in 1974
to $9,410 in 2020.
The consumption of public goods and services, as measured by government
current expenditures, is projected to provide an increasing share of
total expenditures at the expense of private consumption. Under conditions
of a slowly growing population, this is a reasonable projection if the
economy is to operate at its full potential. Among private consumption
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 items, expenditures for services and durable goods can be expected to
grow most rapidly, as has been the case in the past decade.
Demand generated for investment is projected to provide 21—22
percent of total expenditures, of which the private sector is expected
to provide an even greater amount. The one significant contrast between
the experience of recent years and that expected in future years is in
the projection for residential construction, which is projected to grow
slowly and to decline as a proportion of total expenditures. This can
be attributed to the projected pattern of population growth. The formation
of new households, which has grown rapidly in the past decade, can be
expected to increase at slower rates in the future. Domestic savings
should be sufficient to finance investment throughout most of the period.
Business and government can be expected to provide increasing shares of
total savings, particularly after the mid—1980's. Until that time, low
dependency ratios (i.e., the ratio of the number of persons not in the
labour force to the persons employed) should cause personal savings to
rise rapidly.
In Series B by the year 2020, exports (in current dollars) will be
about 2.3 percent less than in the Series A simulation. This is accomplished
by assuming that:
a) world prices for uranium, coal, iron ore and automobiles
will grow less rapidly after 1985, and
b) the volume of exported uranium, coal and iron ore will
grow more slowly, reflecting a diversion of investment
interest from these sectors of the economy.
In constant dollar terms, exports in 2020 are ten percent less than
in Series A.
Such assumptions would lead to a much slower increase in economic
activity and would yield a sustained high rate of unemployment. This
will provide the rationale for governments to sufficiently increase
transfers to persons, in order to generate domestic demand that will
again lead (as in Series A) to an economy operating at "potential".
Given that policy is set to yield growth at "potential" in both
simulations, the trace of economic activity in the alternative forecasts
will be less broadly distinguished than would be the case if major
structural differences in the economy were allowed. The changed external
assumptions will have a major depressive effect, for example, on the
output of the mining industry. But, because of the compensation for the
slack foreign demand, this depressive effect will be partially offset.
It is, of course, possible to perceive of alternative simulations that
are radically differentiated. However, most of those simulations would
entail the articulation of major changes to the institutional and behavioural
structure of the economic system. Such an articulation would be a major
task.
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 Give
n th
e un
derl
ying
poli
cy a
ssum
ptio
n,
the
resu
lts
of S
erie
s B,
as
meas
ured
by
such
majo
r ag
greg
ates
as G
ross
Nati
onal
Prod
uct,
the
Cons
umer
Price Index and Personal and Disposable Income, are very similar to
thos
e of
Seri
es A
.
In S
erie
s B,
Disp
osab
le P
erso
nal
Inco
me p
er p
erso
n
amounts to $9,710 (in 1961 dollars), as compared to $9,410 in Series A.
Most of the major characterizations detailed above for Series A apply to
this simulation as well.
The Series A economic activity projections for the Canadian portion
of the Lake Erie Basin are presented by major industrial group in Table
23. Total output is projected to increase from 4,626 (millions of 1961
dollars) in 1972 to 36,058 in 2020. The contribution of the land—based
industries (agriculture, forestry, fisheries, and mining) will continue
its past decline from 6 percent to 4 percent over the forecast period.
Manufacturing will increase its share of total output from 43 to 52
percent. This will be compensated for by a relative decline in the
contributions of construction, transportation, utilities, trade and
other industries to the total economic output.
TABLE 23
ECONOMIC ACTIVITY PROJECTIONS FOR THE
LAKE ERIE BASIN, SERIES A
Real Domestic Product by Major Industrial Group
(Millions of 1961 Dollars)
 
1972 1980 2000 2020
Agri
cult
ure
229.
54
316.
28
647.
36
1,39
9.07
Fore
stry
2.07
3.39
7.06
14.0
8
Fis
her
ies
1.8
0
1.9
6
2.7
0
4.2
3
Min
ing
22.
56
33.
79
76.
67
177
.56
Manu
fact
urin
g
2,00
4.54
3,29
4.53
7,43
2.33
18,8
39.5
3
Cons
truc
tion
244.
14
372.
62
719.
63
1,45
3.58
Tran
s.,
Util
itie
s
2,12
1.21
3,29
6.01
6,97
6.31
14,1
69.4
5
Trade & Other
Total Output 4,625.86 7,318.58 15,862.06 36,057.50
All Sectors
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MAJOR [AND USES
W
The
following
agricultural
land
use
forecasts
are
based
upon
trend
projections,
upon
alternative
assumptions
of
technological
advance,
and
upon
the
assumption
that
political
or
economic
factors
will
force
agricultural
output
to
grow
in
step
with
population
(3).
The
transition
of
traditional
labour-intensive
farming
to
its
modern
capital—intensive
form
has
been
an
essential
part
of
the
creation
of
the
present
structure
of
the
economy.
Rapid
growth
in
agricultural
productivity
has
resulted
in
the
release
of
labour
and
land
to
other
sectors
of
the
economy,
while
permitting
absolute
growth
in
the
volume
of
agricultural
commodities
produced.
These
changes
have
beenbrought
about
through
intensified
use
of
intermediate
inputs,
especially
machinery,
fertilizers and pesticides.
The
last
few
years
have
been
somewhat
different
from
what
the
economy
experienced
over
the
entire
1950
—
1975
period.
In
1973,
and
again
in
1974,
real
wages
and
salaries
dropped
from
the
previous
year's
levels.
These
were
the
only
times
that
this
has
occurred
in
recent
years.
Furthermore,
only
in
the
seventies
has
the
agricultural
sector
improved
its
position
relative
to
the
rest
of
the
economy.
If
these
are
not
temporary
phenomena,
future
trends
in
agriculture
will
bear
little
resemblance
to
the
past.
The
outflow
of
land
and
labour
will
cease,
and
perhaps
even
reverse.
In
the
forecasting
exercise,
this
is
the
most
critical question.
In
a
pessimistic
scenario,
it
is
assumed
that
these
aggregate
events
will
signify
a
turning
point.
The
area
of
land
required
to
sustain
the
consumption
standards
of
a
fixed
number
of
people
cannot
be
expected
to
decline
as
dramatically
as
it
has
in
the
past.
Therefore,
through
price—induced
resource
movements,
or
through
government
economic
directives,
the
present
decline
in
the
land
base
of
agriculture
will
be
halted.
In
an
alternative
optimistic
scenario,
it
is
assumed
that
the
events
of
the
recent
past
are
a
short
run
aberration
and
that
agriculture
will
return
to
its
typical
pattern
of
rising
yields
and
reduced
acreages.
In
both
scenarios,
it
is
assumed
that either
market
forces
or
government
intervention will
ensure
basic
food
production.
Specifically,
it
is
assumed
that
the
physical
volume
of
agricultural
production
will
grow
over
any period
at
a constant
proportion of
the
growth
rate
of
Ontario
population.*
For
a detailed discussion
of methodology,
see Appendix
A
of
Volume I in this report series.
*4 key
omission
in
this
study
is the
relationship between
Ontario
agriculture
and the rest of the world.
An implicit assumption of the present study
is
that
Ontario will
not
increase
its
net reliance
on outside
agriculture
at a faster rate than it has in the past.
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TABLE 24
AGRICULTURAL LAND FORECAST FOR THE CANADIAN PORTION
OF THE LAKE ERIE BASIN, 1980 — 2020
(ha)
1980
2000
2020
Scenario:
Optimistic
Pessimistic
Optimistic Pessimistic Optimistic Pessimistic
Thames River Sub—Basin 1,222,785
1,203,702
1,281,925 1,372,969
1,322,793
1,376,435
Grand River Sub-Basin
339,070
325,879
339,203
511,963
342,923
543,030
Total Canadian
Lake
Erie
Basin
1,561,855
1,529,609
1,621,128 1,884,932
1,665,716
1,919,465
acres = hectares (ha) x 2.471
 DEFINITIONS
Urban Population, as defined in the 1971 Census of Canada, includes
the population living in: (1) incorporated cities, towns, and villages
with a population of 1,000 or over; (2) unincorporated places of 1,000
or over having a population density of at least 1,000 per square mile;
and (3) the built—up fringes of (1) and (2) having a minimum population
of 1,000 and a density of at least 1,000 per square mile.
Urban Area refers to the land actually used for residential, commer-
cial, industrial, institutional or transportation purposes.
Land Consumption Rate is an intensity measure describing the relation—
ship between urban population and urban area, expressed in hectares per
1,000 persons.
 
Urban land forecasts for the Canadian portion of the Lake Erie
Basin are presented by sub—basin in Table 25. Approximately 50,000 ha
(123,550 acres) of urban expansion land will be needed by the year 2020
to accommodate the projected population growth in the Canadian Lake Erie
Basin. This increase in urban land will be divided fairly evenly
between the Thames and Grand River Sub—Basins. However, in relative
terms, urban land in the Grand River Sub—Basin will grow at a faster
rate than in the Thames River Sub—Basin. TheGrand River Sub-Basin will
increase its share of urban land in the Lake Erie Basin from 34 percent
in 1972 to 43 percent in 2020, while that in the Thames River Sub—Basin
will decrease from 66 percent to 57 percent over the same time period.
TABLE 25
URBAN LAND FORECASTS
FOR THE CANADIAN PORTION OF THE LAKE ERIE BASIN
(ha)
1972 1980 2000 2020
Thames River Sub-Basin 56,190 62,033 70,746 75,496
Grand River Sub—Basin 28,759 32,601 43,783 55,852
Total Canadian Lake
Erie Basin 84,949 94,634 114,529 131,348
acres = hectares (ha) x 2.471
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 Since
there
is
a
fixed
amount
of
land
in
the
Canadian
Lake
Erie
Basin
this
urban
expansion
will
necessitate
the
conversion
of
about
50,000
ha
(123,550
acres)
of
non—urban
land
to
urban
use.
The
Lands
Directorate,
Environment
Canada,recently
did
a
study
on
rural
conversion
in
untarim
cities
(5),
recording
the
former
use
of
land
converted
to
urban
over
the
period
1966
to
1971.
The
results
for
the
seven
cities
in
the
Canadian
Lake
Erie
Basin
with
populations
greater
than
25,000
are
presented
in
Table
26.
It
is
noted
that
a
very
high
percentage
of
the
conversion
to
urban
land
use
in
the
Canadian
Lake
Erie
Basin
was
agricultural
to
urban
conversion.
It
is
likely
that
this
pattern
will
continue
in
the
future.
8 UMMABI
Major
land
use
projections
for
the
Canadian
portion
of
the
Lake
Erie
Basin
are
summarized
in
Table
27.
No
major
changes
are
forecast.
TABLE 26
CONVERSION OF OTHER LAND USES TO URBAN USE
IN THE CANADIAN LAKE ERIE BASIN CITIES, 1966—1971
PERCENTAGE OF TOTAL LAND CONVERTED
 
CITY* AGRICULTURE FOREST OTHER
BRANTFORD 85 13 2
CHATHAM
99
O
l
GUELPH 88 10 2
KITCHENER 85 14 1
LONDON 89 10 l
WINDSOR 96 4 0
WOODSTOCK 93 7 0
*populations > 25,000
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 TABLE 27
MAJOR LAND USE PROJECTIONS FOR THE CANADIAN PORTION
OF THE LAKE ERIE BASIN, 1972-2020
(1000 ha)
1972 1980 2000 2020
Urban 84.9 94.6 114.5 131.3
Agriculture 1533.2 1561.9 1621.1 1665.7
Forest 661.3 620.4 532.4 451.3
Other 38.6 41.1 50.0 69.7
Total Land Use 2318.0 2318.0 2318.0 2318.0
acres = hectares (ha) x 2.471
P C S
The five categories of specialized land uses, including waste disposal,
erosion zones, intensive livestock operations, high density non—sewered
residential areas and recreational lands, bear no simple relationship
with the standard economic and demographic variables. The future pattern
and extent of specialized land uses in the Canadian portion of the Lake
Erie Basin will be more a function of interacting social, technological
and legislative factors than of population and economics. The forecasts
in this section extend only to the year 1990 because of the great uncertainties
involved in specialized land uses.
KASIJLDLSLQSAL
A major trend in waste disposal is toward fewer, but larger and
better managed, waste disposal sites. The numerous open dump sites in
the Canadian portion of the Lake Erie Basin are being closed as waste is
being consolidated into large sanitary landfill operations.
The Province of Ontario has adopted a waste management program,
called Resource Recovery, which uses every practical means available to
recover all valuable resources from the waste produced in the Province,
and at the same time to eliminate unnecessary waste (6). The program is
designed to provide, in three five—year stages, all the facilities
necessary for complete resource recovery to serve at least 90 percent of
the population of Ontario, and all but eliminate the need for the landfill
of waste.
If the above plan is implemented, and garbage is indeed transformed
into a resource, waste disposal may not be a problem in the future.
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Lakeshore
and
riverbank
erosion
are
basically
natural
processes
caused by natural phenomena.
It is likely that these processes will
continue at their present long term rates in the future.
However,
natural
erosion can be accelerated by the clearing of vegetation and
construction on shorelands.
In order to prevent property damage and
possible loss of life, shoreline management programs will probably be
implemented in the near future.
Such programs would
regulate development
in
eorsion
prone
zones,
and
thereby
should
prevent
further man—caused
erOSion.
lNIENSIVE LIVESTOCK OPERATIONS
Due to economics of scale and the escalating cost of land, the
trend toward larger numbers of livestock confined to small areas will
likely
continue
in
the near
future.
However,
if
the
animal
waste
is
properly handled,
it need not have a negative
impact on water
quality.
Beef cattle will constitute an increasing proportion of the total
number
of cattle,
due to a relative decline in the demand for dairy
products.
HIGH DENSITY NON—SEWERED RESIDENTIAL AREAS
The urban, high density, non-sewered residential areas will gradually
be connected to municipal sewage systems.
The rural component of the high
density non—sewered residential areas will likely increase along with
increases in the rural, non—farm population.
Advances in private waste disposal system technology may contribute
to improved efficiency, resulting in less pollution of ground and surface
water.
W I
If the supply of recreational lands keeps up with the demand for
recreation, it will surely increase in the future.
I
I
Not only will there be more people wanting recreation, but shorter
work weeks will give each person more time for recreational pursuits.
TRA AE RCATS
we
There are formidable obstacles to making statements about the
nature and level of pesticide use in the future. New products are
continually being introduced to the market. Furthermore, the use of old
products can decline, resulting in the withdrawal of some of these
products from the market. In addition, legislation can radically alter
the pest control choices available for use.
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 The projections presented are based on the following restrictive
assumptions: 1) that there will be no radical changes in pest control
practices or types of chemicals used; 2) that the intensity of chemical
use will remain constant; and 3) that the proportion of each class of
farmland subjected to pesticide use will remain constant. The only
remaining variable is the area of farmland. Details of the methodology
used in these forecasts are discussed in Appendix A of Volume I in this
report series.
Table 28 presents a predicted increase in pesticide use in the
Canadian portion of the Lake Erie Basin under both the pessimistic and
optimistic yield forecasts (7). This increase will result from the
consolidation of agriculture in the favoured region of southwestern
Ontario, even if agricultural land is retired from production in the
rest of the Province.
The forecasts imply the following percentage changes, relative to
the base year, in annual pesticide use for the Canadian portion of the
Lake Erie Basin:
Lower Forecast Upper Forecast
(percent) '
Herbicide + 12 + 30
Fungicide + 97 +110
Insecticide + 16 + 33
These forecasts are based on very restrictive assumptions and should
not be construed as balanced projections that incorporate estimates of the
magnitude of all factors that will affect future pesticide use.
TABLE 28
FORECAST OF ANNUAL AGRICULTURAL PESTICIDE USE
IN THE CANADIAN PORTION
OF THE LAKE ERIE BASIN
(t/a)
Pesticide 1971 1980 2000 2020
Herbicides
— Lower Forecast
1580
1600
1715
1776
Upper Forecast — 1637 1996 2048
Fungicides - Lower Forecast
212
243
323
417
Upper Forecast - 249 356 446
Insecticides— Lower Forecast
1879
1917
2075
2179
Upper Forecast
-
1959
2410
2500
dash (-) indicates data not available.
pounds (1b) = tonnes (t) x 2200
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The volume of fertilizer that will be used by agriculture in the
Canadian portion of the Lake Erie Basin in the future will depend, in a
complex way, upon the area used by agriculture, prices of farm products,
prices of fertilizers, environmental constraints and technical limits.
Because of the uncertainty of long—range projections, most of these
factors have been excluded from the agricultural forecasting exercise.
However, the environmental implications of a continued rapid increase in
the use of fertilizers make it important to consider the magnitude of
their use in the future. A description of the methodology appears in
Appendix A of Volume I in this report series.
The projected chemical content of fertilizers used in the Canadian
portion of the Lake Erie Basin is presented in Table 29 (7). These
forecasts are very sensitive to the assumptions upon which they are
based. They indicate that there will be a continued rapid increase in
the use of each fertilizer nutrient between now and the year 2000.
Subsequently, the rate of growth is predicted to become more gradual.
The factors behind this projection include the following: 1) that
an increasing proportion of the area under crops will be fertilized; 2)
that the total area under crops will increase; and 3) that there will
be a shift to crops which require more intensive fertilization.
Specifically, fertilizer nutrients applied to the Canadian portion
of the Lake Erie Basin will increase from 108,058 t (238 million lb) in
1971 to 313,835 t (690 million lb) in 2020.
TABLE 29
FORECAST WEIGHT OF NUTRIENTS
IN COMMERCIAL FERTILIZER 3
USED BY AGRICULTURE IN THE CANADIAN PORTION OF THE LAKE ERIE BASIN
(t/a)
1971 1980 2000 2020
Nitrogen 36,490 47,818 92,423 106,146
Phosphorus (P205) 34,358 45,027 87,185 100,169
Potassium (K20) 37,210 48,608 93,777 107,520
Total Nutrients 108,058 141,453 273,385 313,835
pounds (lb) = tonnes (t) x 2200
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 RQALSALIS
The use of road salt in the Canadian portion of the Lake Erie Basin
is projected to increase at a steady rate over the next 50 years. The
specific forecasts by year are as follows: 1980 - 228,400 t (502 million 1b);
2000 - 278,505 t (613 million lb); and 2020 - 336,614 t (740 million lb) (7).
The projections presented in this section are extremely limited. They
are not based upon a systematic scenario of social factors or transportation
patterns in the future. Ultimately, it is these factors which will constrain
or permit expansion in the use of road salts.
SUMMARX.
The mass of materials that are applied to the land in the Canadian
Lake Erie Basin to increase its productivity, or to remove obstacles to
rapid transportation, will continue to grow. In this report, quantitative
forecasts of the use of the most important of these materials have been
presented, with all the implicit assumptions stated.
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